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derivatives was also tested. These elastic moduli differ by up to 25 GPa from those of Table   172 1. Nevertheless, reflection coefficients obtained for P and S waves using this set of elastic 173 constants exhibit a negligible difference compared to those produced from the first set of 174 elastic moduli of olivine and we therefore focus on the results associated with the first class 175 of elastic constants. 
Deformations style
With imposed deformation, crystallites in the polycrystal will orient and generate Lattice
195
Preferred Orientations (LPO), also known as texture. LPO evolution is essentially controlled 196 by the macroscopic deformation, the initial texture, and the active plastic deformation 197 mechanisms (Mainprice et al., 2005) .
198
As mentioned above, we concentrate on cases with anisotropy in the olivine stability field, 
208
We test two different classes of deformation geometries. First, we test the effect of axial 209 compression applied to the olivine polycrystals above the 410 km discontinuity and the 210 second class includes deformation in shear for both cases where the shear direction is 211 horizontal (parallel to the discontinuity) or vertical (perpendicular to the discontinuity). In 
Calculation of olivine LPO

215
Polycrystal LPO are simulated using polycrystal plasticity simulations utilizing the second-
216
order self-consistent model, initially proposed by Ponte Castañeda (2002) The dominant plastic deformation mechanism of olivine tend to change with the effect of For a given deformation style, we calculate the polycrystalline elastic tensor of olivine in the 250 Hill average (Hill, 1952) using the modeled texture and the single crystal elastic moduli of 
254
We compute the reflection coefficient of the P and S waves reflected at the underside of the 255 410 km discontinuity using the anisotropic raytracer ATRAK (Guest and Kendall, 1993) and 256 the matlab toolkit MSAT (Walker and Wookey, 2012) . The output of this tool is the velocity 257 perturbations and the reflection coefficients across the discontinuity as a function of azimuth.
258
Reflection coefficients of P and S waves depend strongly on the angle of incidence, i.e., on 259 distance (Zoeppritz, 1919 ) and should therefore be computed for a range of incidence angles 260 and as a function of azimuth. For each macroscopic deformation style and each olivine plastic 261 model, we start the simulations with a random orientation for both olivine and wadsleyite 262 crystals, and we then increase the alignment of the olivine grains with deformation.
263
The reflection coefficients for isotropic olivine and wadsleyite are given in Figure 2 .e (white 264 circles) as starting texture and the results indicate that the P-wave reflection coefficient is 265 negative for all incidence angles while the SH reflection coefficient is positive for incidence 266 angles smaller than 53 degrees (epicentral distances larger than approx. 39 degrees) and negative for larger incidence angles (epicentral distances smaller than approx. 39 degrees). In which induces a symmetry on the polycrystalline texture and a hexagonal symmetry in the 278 polycrystalline elastic tensor, whatever the plastic model used for olivine.
279
We observe an overall constant negative reflection coefficient for P underside reflections 280 with small amplitude variations depending on the applied deformation intensity for the two 281 plastic models used for olivine and therefore similar to the isotropic reference case.
282
Precursors would therefore have the same polarity as PP waves reflected off the surface. For 283 SH underside reflections the level of applied deformation changes the incidence angle at 284 which the polarity reversal occurs, and generally moves the polarity reversal for the reflection 285 coefficient to larger incidence angles and therefore even shorter epicentral distances ( Figure   286 2.e). 
Horizontal shear deformation
288
In a second step we investigate shear deformation in the form of horizontal and vertical shear. The results of reflection coefficient modelling for the case of horizontal shear using the B- 
Discussion
Flow in the mantle, through upwelling plumes and downgoing slabs, deforms mantle the effect it has in our models. The results of the reflection coefficient modelling using this 400 set of elastic constants are shown in Figure 7 .
401
We find that the changes in the S-wave reflection coefficient are similar to the ones for 402 isotropic wadsleyite but the place where the polarity reversal happens occurs at longer 403 epicentral distances. The P-wave polarity, however, changes sign for this case, which perhaps 404 could be due to the larger elastic moduli C11, C22 and C33. More test with anisotropic 405 wadsleyite to understand the effects on P-wave reflectivity will be necessary in the future,
406
when more data on anisotropic wadsleyite become available.
407
For the simplest setup model including isotropic wadsleyite, we chose the case of anhydrous where the polarity of the reflected S wave changes sign, independent of the choice of the 447 olivine dominant slip system ( Figure 6 ). This provides a distinct difference between 448 compression and shear deformation geometry and can act as discriminating factor for the 449 detection of the style of deformation system at a boundary layer.
450
Testing the results of our study with seismological data would provide direct information on vicinity of the polarity reversal and the waves would be difficult to observe in real data.
472
When using a deformed wadsleyite layer below an anisotropic olivine layer shifts the The authors would like to thank the Editor Vernon Cormier and two anonymous reviewers synthetic event in 50 to 60 degrees distance and a depth of 50 km calculated using the reflectivity 956 method (Müller, 1985) . The synthetic seismograms are computed using the velocity model ak135. 957
The arrival times and slowness values of the S, SS, SS precursors, ScS waves as well as their depth 958 phases, predicted for ak135 are indicated. 959 Table 1 : Elastic parameters for olivine and wadsleyite at 410 km depth. For olivine, we use the full 960 set of anisotropic single-crystal elastic moduli based on available literature data of Mao et al. (2015) . 961
Here, wadsleyite is assumed to be isotropic due to the lack of available data at high temperature. 962 
